Abstract. Aiming at the practical issue of multi-sensor data fusion in target tracking, this paper proved that the accuracy of multi-sensor data fusion is better than that of any one sensor in terms of accuracy definition. According to the proof method, we proposed a multi-sensor data fusion method by combinating the near-neighbor method and fuzzy inference. The method combines the near-neighbor method and weighted average of fusion inference method in engineering practice. This paper theoretically proved that, as the number of sensors increases, the accuracy of data fusion is higher rather than worse. Numerical examples show that, our method in this paper has better results than the only weighted average fusion method of fuzzy inference.
Introduction
Recently, multi-sensor data fusion has become a very hot research field. It is a high-level key technology [1] commonly concerned by multi-disciplinary, multi-sector and multi-domain. In the multi-sensor data fusion system, it is necessary to synthesize the same target track data from multi-sensor. This can obtain higher accuracy. Due to the different position of each sensor in the process of data fusion, different fusion methods, such as the nearest neighbor method, the fusion method based on weights, the fusion method based on fuzzy inference and the fusion method based on neural network are generated [2] . It is proved in theory that higher accuracy of data fusion will be obtained from more sensors. But this conclusion is still questioned by many people. Because it is only proved in data variance, which is in data precision aspect.
The definition of data accuracy is relatively confusing at present. It is generally believed that data precision is the accuracy of data. However, data precision is difficult to characterize the proximity of measured value to its true value. So the accuracy of data refers to the degree of agreement between the measured values and the proximity to their true values, which is a comprehensive concept. So accuracy is used to describe the effect of data fusion in target track.
Based on proof of data precision in paper [1~2], it is proved that the accuracy of fusion data from multi-sensor is better than all measurement accuracy. Then, a multi-sensor data fusion method by combinating the near-neighbor method and fuzzy inference is proposed, which combines the near-neighbor method and weighted average of fusion inference method in engineering practice.
Fuzzy reasoning method of multi-sensor fusion
In the target tracking system, uncertainty is present in the whole tracking process due to the complexity of tracking environment, the uncertrain num of targets and the mutability of moving objects. Which is called ambiguity. Fuzzy reasoning can carry out logical reasoning [5] when the connotation and extension of concepts are not clear or the relation between concepts is broken. Therefore, fuzzy reasoning is used in target data fusion.
The measurement error distance and the variance of the last 5 frames of measurement error is used to reflect the accuracy and precision of the sensor measurements. They are inputs to the fuzzy inference system in this paper, represented by () en and 2 () n Takagi -Sugeno fuzzy system is adopted in this paper because of its unnecessary bluring [7~8] . Suppose the fuzzy variable () Pn is the sensor satisfaction degree of the current frame time, and its fuzzy set theory domain is 1 2 5 , , , g g g , then we can assume: 1
The fuzzy inference principle used in this paper is that the smaller the error () en is, the higher the sensor accuracy at the current frame time is, and the smaller the variance 2 () n  is, the higher the sensor accuracy at the current frame time is. 
x is the data from the i sensor.
3. Proof: the accuracy of fusion data is better than that of any sensor measurement.
First, it is proved that the accuracy of two sensor data fusion is better than that of any sensor.
Since the actual measured values may contain outliers, they are filtered values here. Suppose a target in three-dimensional coordinates, the first sensor measured value is   
The fuzzy inference principle is the smaller the error, the higher the weight of the sensor at the moment of the current frame. So 12   , 12 13  
, and 1 xx  0 is smaller than 2 xx  0 . The bigger 1  is, the higher probability we get In conclusion, we can get x is better than that of 1 x , 2 x . Similarly the accuracy of the fusion value r y is better than that of 1 y , 2 y , the accuracy of the fusion value r z is better than that of 1 z , 2 z . So the accuracy of two sensor data fusion is better than that of any sensor. When there are three sensors, first we get the fusion value from two sensors, its accuracy is better than both the sensors. Then the fusion value is fused with the third measured value. Similarly the accuracy of the fusion value is better than any of the three sensors. And so on, the conclusion is get that the accuracy of multi-sensor data fusion is better than that of any sensor. Due to the proof that the precision of multi-sensor data fusion is better than that of any sensor, the conclusion is proved that the accuracy of multi-sensor data fusion is better than that of any sensor.
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A Multi-Sensor Data Fusion Method by Combinating Near-neighbor Method and Fuzzy Inference
After using the current statistical model to get     
Kaman filter. This combines Kaman filter and fuzzy inference.
According to the above proving process, first the combination of Kaman filter and fuzzy inference is completed. Then, if the truth value is between the filtered values of each sensor, the weights are determined by fuzzy inference for data fusion, if the filtered value of each sensor is not less than or not greater than the true value, the nearest neighbor method is used to fuse the data. This combinates the nearest neighbor method and fuzzy reasoning.
If you do so in the project, you need to find the true value. But the true value can never be get, it can only be replaced by a prediction value that is close to it. In practice, the fusion value of fuzzy reasoning   Figure 4 is the result of substituting the median estimate of the nearest 5 frames measure error distance with the mean value in the figure 3. It can be seen that the median estimate is more robust than the mean value, and can effectively avoid the influence of outliers. 2) The multi-sensor data fusion method by combinating nearest neighbor method and fuzzy inference is compared with the multi-sensor data fusion method only using fuzzy inference. Compared with figure 3, figure 5 changes the multi-sensor data fusion method by combinating nearest neighbor method and fuzzy inference with the multi-sensor data fusion method only using fuzzy inference. As can be seen in Figure 3 the result is better, but not obvious. Subtracting the results of the two methods is shown in figure 6 . It can be seen that the multi-sensor data fusion method by combinating nearest neighbor method and fuzzy inference improves the multi-sensor data fusion method only using fuzzy inference, and the result is better. 
Conclusion
1) The median estimate is more robust than the mean value in the estimation of measure error distance of the last 5 frames, it effectively avoids the influence of outliers.
2) It is proved in this paper that the accuracy of multi-sensor data fusion is better than that of any sensor. On this basis, the multi-sensor data fusion method by combining nearest neighbor method and fuzzy inference is proposed. Since the nearest neighbor method is used to correct the data, this method is better than the weighted average fusion method based on fuzzy inference. The method proposed in this paper theoretically proves that the accuracy of data fusion will be higher rather than worse as the number of sensors increases, and it will have certain theoretical significance.
